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(54) WAFER HOLDER FOR VERTICAL CVD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer holder for a 
vertical CVD wherein deformation of a wafer processing holder 
itself is less for less slip of a silicon wafer while the wafer holder is 
manufactured of CVD-SiC for high rigidity and heat resistance, 
resulting in less slip and good productivity. 

SOLUTION: The wafer holder for vertical CVD is provided which is 
used for manufacturing a semiconductor device while a plurality of 
wafers are horizontally held side by side and inserted into the CVD 
device. The wafer holder for vertical CVD is provided with a rib on 
its upper surface for preventing deformation of the wafer holder 
while a wafer is held horizontally. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A wafer holder for the vertical molds CVD providing a convex shape rib which 
prevents modification of a wafer holder to the wafer installation-side in a wafer holder for 
the vertical molds CVD which uses it by manufacture of a semiconductor device, holds two 
or more wafers in parallel horizontally, and is inserted in a CVD system. 
[Claim 2]A wafer holder for the vertical molds CVD, wherein a rib is formed in a wafer 
holder for the vertical molds CVD according to claim 1 of circular shape, polygonal shape, 
radial shape, the shape of a lattice type, or such combination shape. 

[Claim 3]A wafer holder for the vertical molds CVD to which a position of a rib which holds a 
wafer in claim 1 or a wafer holder for the vertical molds CVD according to claim 2 is 
characterized by providing a ratio with distance of a position of the distance:periphery and a 
rib of a core of a wafer, and a position of a rib in 7:3. 

[Claim 4]A wafer holder for the vertical molds CVD, wherein a wafer holder which has a rib 
is formed of a film made from CVD-SiC of prescribed thickness in a wafer holder for the 
vertical molds CVD according to claim 1 to 3. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the suitable wafer holder for the vertical 
molds CVD held with a wafer boat while it is used for processing a wafer by the 
manufacturing process of a semiconductor device and lays a wafer. 
[0002] 

[Description of the Prior Art]The semiconductor device which uses a silicon single crystal as 
a substrate, A detailed circuit is further formed on a silicon wafer through the diffusion 
process which diffuses the oxidation process which forms an oxide film on the surface of a 
silicon substrate (silicon wafer), and an impurity, the decompression CVD (LPCVD) process 
of forming a silicon nitride film, a polycrystalline silicon film (polysilicon film), etc. under 
decompression, etc. The semiconductor manufacturing device called dispersion equipment, 
a LPCVD device, etc. is used for these processes. And each of these devices inserts two or 
more silicon wafers into a furnace, and serves as a furnace body part which heats the main 
part of a silicon wafer to an elevated temperature from gas induction, an exhaust air part, 
etc. which supply reactive gas in a furnace. 

many — the silicon wafer of several sheets can be processed now concurrently (batch 
processing). 

Drawing 16 shows an example of a vertical mold LPCVD device. 

[0003]lt has connected with the vacuum pump which is not illustrated and CVD system 10 
enables it to have decompressed the inside to 10 or less Torr in drawing 16 while the 
heater which is not illustrated to the inner skin of the furnace body 12 is allocated, an inside 
is heated to an elevated temperature and it can maintain it to it. The process tube 14 
formed by high grade quartz or silicon carbide (SiC) is formed in the inside of the furnace 
body 12. 

[0004]The boat receptacle 18 is formed in the center section of the base 16 covered with 
the process tube 14, and the wafer boat 20 of the shape of a vertical mold rack formed from 
SiC, quartz, etc. on this boat receptacle 18 is arranged. And many silicon wafers 22 for 
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forming half-** devices, such as large scale integration circuit (LSI), in the sliding direction 
of the wafer boat 20 make the proper interval have opened and held. The wafer holder 24 is 
inserted in the slot 26 of the wafer boat 20, and, specifically, the silicon wafer 22 is held, 
after being laid in the wafer holder 24, as shown in drawing 17 . As for the wafer holder 24, 
the wafer holder made from SiC of the disk type or the doughnut stencil is used. While 
having allocated the gas introducing pipe 28 for introducing reactant gas in a furnace, the 
pyrometer tube 30 having the thermo couple which measures the degree of furnace 
temperature is formed in the flank of the wafer boat 20. 

[0005]As for CVD system 10 constituted in this way, many silicon wafers 22 are arranged in 
a furnace via the wafer boat 20. And while decompressing the inside of a furnace to 100 or 
less Torr, it heats, for example to an 800-1200 ** elevated temperature, Reactive gas 
(material gas), such as SiCI 4 , is introduced in a furnace with carrier gas, such as H 2 , via the 

gas introducing pipe 28, and formation of a polycrystalline silicon film (polysilicon film) or 
silicon oxide (Si0 2 ), etc. are performed on the surface of the silicon wafer 22. 

[0006]By the way, in such CVD system 10, it is difficult to change a flow, temperature, etc. 
of gas into a uniform state within [ whole ] a furnace. Then, to each vertical section of the 
wafer boat 20, several wafers called the silicon wafer 22 and the dummy wafer 32 of 
identical shape for the purpose of holding the flow of the gas in a furnace and the 
homogeneity of temperature etc. are arranged from the former. In order to investigate [ the 
state of the particle adhering to the silicon wafer 22, and ] whether predetermined thickness 
is formed in the silicon wafer 22, in the proper position, the sliding direction of the wafer 
boat 20 was made intermingled with the silicon wafer 22, and two or more monitor wafers 
34 are arranged in it. Said wafer holder 24 has used conventionally that whose thickness 
formed with a silicon single crystal or high grade quartz is about 0.2-5 mm. 
[0007] 

[Problem(s) to be Solved by the Invention] However, modification of the silicon wafer by an 
elevated temperature itself and a wafer boat when heat-treating a silicon wafer with a 
vertical mold CVD system as mentioned above, Or according to the difference with the 
coefficient of thermal expansion of a silicon wafer and a wafer boat, relative displacement 
arose between the silicon wafer and the wafer holder, and the slip as a crystal defect 
resulting from this has occurred in the silicon wafer. In order to prevent this, some wafer 
holders holding a silicon wafer have been considered, but the perfect thing is obtained from 
modification of the wafer holder itself, construction material, calorific capacity, etc. by 
neither. Although what is necessary is just to thicken thickness in order to prevent 
modification of a wafer holder, it is difficult for the processing number of sheets of a silicon 
wafer to decrease, and for there to be a problem that productivity falls, and to merely 
thicken thickness only. The caliber of the silicon wafer followed on becoming large to 12 
inches from 8 inches, and generating of the slip has increased, moreover - the inside of 
heat treatment of a silicon wafer -- especially - a well - in diffusion or SIMOX annealing, 
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generating of the slip as a crystal defect of a silicon wafer poses a big problem, and 
development of the wafer holder which can solve this is expected. 

[0008]This invention was made in order to cancel the fault of said conventional technology, 
it lessens modification of the electrode holder for wafer processings itself, and aims to let 
generating of a slip of a silicon wafer provide few wafer holders for the vertical molds CVD. 
[0009]This invention manufactures a wafer holder with high rigidity and high heat resistance 
by the product made from CVD-SiC, and lessens generating of a slip, and an object of this 
invention is to provide the wafer holder for the vertical molds CVD with sufficient 
productivity. 
[0010] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, a wafer 
holder for the vertical molds CVD concerning this invention, It is used by manufacture of a 
semiconductor device and has composition which provided a convex shape rib which 
prevents modification of a wafer holder to the wafer installation-side in a wafer holder for 
the vertical molds CVD which holds two or more wafers in parallel horizontally, and inserts 
them in a CVD system. 

[001 1]A rib is good to form with circular shape, polygonal shape, radial shape, the shape of 
a lattice type, or such combination shape. To provide a ratio of the distance:periphery of a 
position of a core and a rib of a wafer and distance of a position of a rib in 7:3 has a good 
position of a rib holding a wafer. It is good to form a wafer holder which has a rib of a film 
made from CVD-SiC of prescribed thickness. 
[0012] 

[Function]this invention formed like the above - a wafer holder — the wafer holder of the 
conventional disc shape - in addition, the rib which combined the concentric circle shape, 
the radial shape, the shape of a lattice type, or these which change few is provided. By this, 
modification of a wafer holder is lessened, relative displacement of a wafer and a wafer 
holder is lessened under a high temperature state, and generating of the slip generated to a 
wafer is lessened. It becomes possible to acquire a better support state by adjusting the 
contact position of a silicon wafer and a rib, width, area, etc., and generating of the slip 
generated to a wafer is lessened. It becomes possible to acquire better heating and a 
cooling state by adjusting the construction material of a wafer holder, calorific capacity and 
the contact position of a rib, width, area, etc., and generating of the slip generated to a 
wafer is lessened. 

[0013]Distance of the position of the core and rib of a wafer which is a position with few 
slides between the ribs which the position of the rib holding a wafer contacts and holds to a 
wafer : The slide between a wafer and a rib decreases more by providing in the position of 
the ratio 7:3 of a periphery and the distance of the position of a rib, The slip generated to a 
wafer can be prevented. 

[0014]The electrode holder of high rigidity and high heat resistance is obtained because the 
wafer holder which has a rib manufactures by the film made from CVD-SiC of prescribed 
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thickness. Decreasing the processing number of sheets of a silicon wafer of it is lost, and its 
productivity improves with reduction of a defective fraction while it can reduce the whole 
weight, since the wafer holder formed of the film made from CVD-SiC which has a rib is 
made with a light weight and thin meat. The wafer holder by the film made from CVD-SiC is 
a material excellent in heat conduction. 

The thick jam can adjust the whole calorific capacity and can lessen modification by 
calorific capacity. 

[0015] 

[Embodiment of the InventionjThe desirable embodiment of the wafer holder for the vertical 
molds CVD concerning this invention is described in detail according to an accompanying 
drawing. Identical codes are given to the former and a same part, and explanation is 
omitted. 

[0016]The top view and drawing 2 in which the wafer holder 40 for the 1st vertical mold 
CVD which drawing 1 requires for a 1st embodiment of this invention was shown are a side 
sectional view. In drawing 1 or drawing 2 , the periphery Sd is formed with disc shape, and 
between core Po and the periphery Sd, it is a concentric circle centering on core Po, and, 
as for the wafer holder 40 (henceforth the 1st vertical mold electrode holder 40) for the 1st 
vertical mold CVD, the heights rib 42 of the heights shape which has the predetermined 
width Bd is formed. As for this heights rib 42, two or more (a graphic display four pieces) 
the 1st round form heights 44, 2nd round form heights 46, 3rd round form heights 48, and 
4th round form heights 50 are formed, for example. The plane mounting surface 52 is 
formed in the upper surface of these 1st round form heights 44, the 2nd round form heights 
46, the 3rd round form heights 48, and the 4th round form heights 50 at the silicon wafer 22 
installation-side. The number (a graphic display four pieces) and the heights width Bd of the 
heights rib 42 are made as [ provide / according to the caliber of the silicon wafer 22 ]. This 
1st vertical mold electrode holder 40 is attaining the weight saving while improving rigidity 
by forming the heights rib 42. By improving rigidity, modification is prevented and the 1st 
vertical mold electrode holder 40 decreases the relative displacement between the silicon 
wafers 22. Thereby, the crack of the slip which produces the silicon wafer 22 on the surface 
adjacent to the mounting surface 52 is prevented. By attaining a weight saving, the 1st 
vertical mold electrode holder 40 makes the processing number of sheets of the silicon 
wafer 22 increase, and is improving productivity. 

[0017]The display flatness of the mounting surface 52 in which the silicon wafer 22 of the 
1st vertical mold electrode holder 40 is laid in the above, Namely, the height ha of the 
bottom Ug to the 1st round form heights 44, height hb of the 2nd round form heights 46, If 
difference helium of the height of the minimum of the height he of the 3rd round form 
heights 48 and the height hd of the 4th round form heights 50 and the maximum shall be 
0.2 mm or less, its relative displacement decreases and it can prevent generating of a slip. 
If the thickness of the 1st vertical mold electrode holder 40 shall be 0.7 mm or more, its 
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modification will decrease, its relative displacement with a wafer decreases, and it can 
prevent generating of a slip. Rigidity may come it strong to become so that the thickness of 
this 1st vertical mold electrode holder 40 is thick, but since the processing number of 
sheets of the silicon wafer 22 decreases and productivity falls, about 5 mm is suitable as a 
maximum. Also in following embodiments, it is the same. 

r00181 Drawing 3 shows the side sectional view of other 1st vertical mold electrode holders 
41 concerning a 1st embodiment. In the 1st vertical mold electrode holder 40 of a 1st 
embodiment, the mounting surface 52 of the 1st round form heights 44 of the side which 
lays the silicon wafer 22, the 2nd round form heights 46, the 3rd round form heights 48, and 
the 4th round form heights 50 has the same flat surface. 

[0019]On the other hand, in other 1st vertical mold electrode holders 41 , the level difference 
Ga is formed in the mounting surface 52 of the 1st round form heights 44 of the side which 
lays the silicon wafer 22, the 2nd round form heights 46, the 3rd round form heights 48, and 
the 4th round form heights 50. For example, only the 1st mounting surface 48a of the 3rd 
round form heights 48 is formed more highly than each upper surface 44a, 46a, and 50a of 
other 1st round form heights 44, the 2nd round form heights 46, and the 4th round form 
heights 50, and makes the level difference Ga the 1st mounting surface 48a of the silicon 
wafer 22. At this time, distance Ru of the periphery Sd and the 1st mounting surface 48a of 
the 3rd round form heights 48 is made to form the 1st mounting surface 48a of the 3rd 
round form heights 48 in the position of 7:3 (Ri:Ru=7:3) to the distance Ri of core Po and 
the 1st mounting surface 48a of the 3rd round form heights 48. By this by changing few by 
other 1st vertical mold electrode holders 41 increasing rigidity by each round form convexes 
44, 46, 48, and 50 of a rib, and setting the 1st mounting surface 48a to Ri:Ru=7:3, While 
deformation lays the silicon wafer 22 in little fixed position and increases the stability of the 
maintenance at the time of installation, it holds in a position with little relative displacement, 
Under a high temperature state, relative displacement of the silicon wafer 22 and other 1st 
vertical mold electrode holders 41 is lessened, and generating of the slip generated in the 
silicon wafer 22 is made to decrease further. In the above-mentioned embodiment, 
although the heights rib 42 was formed with annulus ring shape, triangular shape, 
quadrangular shape, or polygonal shape may be sufficient concentrically focusing on core 
Po. 

[0020]The top view and drawing 5 in which the wafer holder 40A for the 2nd vertical mold 
CVD which drawing 4 requires for a 2nd embodiment of this invention was shown are a 
side sectional view (A-Po-A sectional view of drawing 4 ). In drawing 4 or drawing 5 , the 
periphery Sd of the wafer holder 40A (henceforth the 2nd vertical mold electrode holder 
40A) for the 2nd vertical mold CVD is disc shape. 

And the heights rib 60 of the radial shape which turns core Po to the periphery Sd radiately 
as a center between core Po and the periphery Sd, and has the predetermined width Bd is 
formed. 

the heights rib 60 of this radial shape - the - the [ the 1 radiate heights 62 and ] - the [ the 
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2 radiate heights 64 and ] - 3 radiate heights 66 - two or more (a graphic display six 
pieces) - it is provided in the equivalent position on the circumference by plane view, the 
[ this ] the [ the 1 radiate heights 62 and ] - the [ the 2 radiate heights 64 and ] - the 
mounting surface 68 of 3 radiate heights 66 - in which the upper surface lays the silicon 
wafer 22 is formed. The aforementioned number (a graphic display six pieces) and the 
radiate heights width Bd of the radiate heights rib 60 are made as [ provide / according to 
the caliber of the silicon wafer 22 ]. In a graphic display, although the radiate heights width 
Bd is drawn by the fixed width Bd, it may make not fixed width but the tip part Va narrower 
than the root part Vb, or it may make the tip part Va larger than the root part Vb on the 
contrary. 

[0021]This 2nd vertical mold electrode holder 40A is attaining the weight saving while 
improving rigidity by forming the radiate heights rib 60 like the 1st vertical mold electrode 
holder 40. By the 2nd vertical mold electrode holder's 40A preventing modification by 
improving rigidity like the aforementioned 1st vertical mold electrode holder 40, and 
lessening relative displacement between the silicon wafers 22, preventing generating of a 
slip, and attaining a weight saving, The processing number of sheets of the silicon wafer 22 
is made to increase, and productivity is improved. 

[0022] Drawing 6 shows the side sectional view of other 2nd vertical mold electrode holders 
41 A concerning a 2nd embodiment, the [ of the side which lays the silicon wafer 22 in the 
2nd vertical mold electrode holder 40A of a 2nd embodiment ] — the [ the 1 radiate heights 
62 and ] - the [ the 2 radiate heights 64 and ] -- The 3 radiate heights 66 - the mounting 
surface 68 has the same flat surface. 

[0023]the [ on the other hand, / of the side which lays the silicon wafer 22 in other 2nd 
vertical mold electrode holders 41 A ] - the [ the 1 radiate heights 62 and ] - the [ the 2 
radiate heights 64 and ] — The 3 radiate heights 66 — as shown in the two-dot chain line 
part (slash part Wa) of drawing 6 , the level difference Ga is provided in the mounting 
surface 68a. Although the periphery Ma shown by the graphic display of this level 
difference Ga and inner circumference are good also as the mounting surface 68a which 
has the heights circle width Mb in annulus ring shape by the same mind focusing on core 
Po and are not illustrated, a straight line may be sufficient as them. At this time, distance 
Ru of the periphery Sd and the level difference Ga is made to form the level difference Ga 
of the mounting surface 68a in the position of 7:3 (Ri:Ru=7:3) to the distance Ri of core Po 
and the level difference Ga. It changes few like other 1st vertical mold electrode holders 41 
by this by other 2nd vertical mold electrode holders 41 A increasing rigidity by each radiate 
convexes 62, 64, and 66 and By setting the level difference Ga of the mounting surface 
68a to Ri:Ru=7:3, While deformation lays the silicon wafer 22 in little fixed position and 
increases the stability of the maintenance at the time of installation, it holds in a position 
with little relative displacement, Under a high temperature state, relative displacement of 
the silicon wafer 22 and other 2nd vertical mold electrode holders 41 A is lessened, and 
generating of the slip generated in the silicon wafer 22 is made to decrease further. 
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[0024]The top view and drawing 8 in which the wafer holder 40B for the 3rd vertical mold 
CVD which drawing 7 requires for a 3rd embodiment of this invention was shown are a side 
sectional view (B-C-B sectional view of drawing 7) . In drawing 7 or drawing 8 , the periphery 
Sd of the wafer holder 40B for the 3rd vertical mold CVD is disc shape. 
The lattice-like heights rib 70 72, for example, 1st lattice-like heights, the 2nd lattice-like 
heights 74, the 3rd lattice-like heights 76, the 4th lattice-like heights 78, and - are provided 
in the inside of disc shape with symmetrical shape focusing on core Po. 
These 1st lattice-like heights 72, the 2nd lattice-like heights 74, the 3rd lattice-like heights 
76, the 4th lattice-like heights 78, and the mounting surface 80 of -- in which the upper 
surface lays the silicon wafer 22 are formed at the same flat surface. The number (a 
graphic display four pieces) of this lattice-like heights rib 70 and the lattice-like heights 
width Bd are made as [ provide / according to the caliber of the silicon wafer 22 to lay ]. At 
this time, the lattice-like heights width Bd is set as fixed width. 
[0025]This 3rd vertical mold electrode holder 40B is attaining the weight saving while 
improving rigidity by forming the lattice-like heights rib 70 like the 1st vertical mold electrode 
holder 40 or the 2nd vertical mold electrode holder 40A. The lattice-like heights rib 70 of the 
3rd vertical mold electrode holder 40B, Like the above, by improving rigidity, the processing 
number of sheets of the silicon wafer 22 is made to increase, and productivity is improved 
by preventing modification, lessening relative displacement between the silicon wafers 22, 
preventing generating of a slip, and attaining a weight saving. 

[0026]The top view of other 3rd vertical mold electrode holders 41 B which require drawing 
9_for a 3rd embodiment, and drawing 10 show a side sectional view (D-E-D sectional view 
of drawing 9 ). In the 3rd vertical mold electrode holder 40B of a 3rd embodiment, the 
lattice-like heights rib 70 72 of the side which lays the silicon wafer 22, i.e., 1st lattice-like 
heights, the 2nd lattice-like heights 74, the 3rd lattice-like heights 76, the 4th lattice-like 
heights 78, and the mounting surface 80 of - have the same flat surface. 
[0027]On the other hand, in other 3rd vertical mold electrode holders 41 B, as shown in the 
slash part Va of drawing 9 , the level difference Ga is provided in the 1st lattice-like heights 
72 of the side which lays the silicon wafer 22, the 2nd lattice-like heights 74, the 3rd lattice- 
like heights 76, the 4th lattice-like heights 78, and the mounting surface 80a of -. It is 
provided in an object position focusing on core Po, and the level difference Ga of this slash 
part Va is ******. At this time, distance Ru of the periphery Sd and the level difference Ga is 
made to form the centroids-of-areas position Ko of the slash part Va in the position of 7:3 
(Ri:Ru=7:3) to the distance Ri of core Po and the level difference Ga. Detailed explanation 
is omitted although the same effect as other 1st vertical mold electrode holders 41 and 
other 2nd vertical mold electrode holders 41 A is acquired by this. 

[0028]The top view and drawing 1 1 in which the wafer holder 40C for the 4th vertical mold 
CVD which drawing 1 1 and drawing 12 require for a 4th embodiment of this invention was 
shown are a side sectional view (F-Po-F sectional view of drawing 11 ). In drawing 11 or 
drawing 12 , the wafer holder 40C (henceforth the 4th vertical mold electrode holder 40C) 
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for the 4th vertical mold CVD combines a 1st embodiment and a 2nd embodiment. The 4th 
vertical mold electrode holder 40C is formed with disc shape. 

The heights rib 42 of the 1st round form heights 44 of concentric circle shape, the 2nd 
round form heights 46, and the 3rd round form heights 48 is formed focusing on core Po 
which is a 1st embodiment. 

moreover - turning to the periphery Sd radiately core Po which is a 2nd embodiment as a 
center - the - the [ the 1 radiate heights 62 and ] - the [ the 2 radiate heights 64 and ] - 
The 3 radiate heights 66 - the heights rib 60 of radial shape is formed. The mounting 
surface 84 in which the silicon wafer 22 is laid is formed in the upper surface of the heights 
rib 42 and the heights rib 60 of radial shape at the same flat surface. Since rigidity is further 
improved by providing a heights rib like said 1st embodiment and a 2nd embodiment by 
this, modification decreases, and generating of the slip is lessened further. 
[0029]The top view of other 4th vertical mold electrode holders 41 C which require drawing 
13 for a 4th embodiment, and drawing 14 show a side sectional view (G-Po-G sectional 
view of drawing 13 ). The mounting surface 84 where the 4th vertical mold electrode holder 
41 of drawing 11 lays the silicon wafer 22 in the upper surface of the heights rib 42 and the 
heights rib 60 of radial shape is formed at the same flat surface. 

[0030]On the other hand, in other 4th vertical mold electrode holders 41 C, the mounting 
surface 84a of the level difference Ga is established so that the heights rib 42 of the 3rd 
round form heights 48 may lay the silicon wafer 22. this mounting surface 84a - the [ the 
field 44 of the others / rib / 42 / of the 3rd round form heights 48 / heights / in the perimeter, 
i.e., the 1st round form heights, the 2nd round form heights 46, and ] - the [ the 1 radiate 
heights 62 and ] - the [ the 2 radiate heights 64 and ] - 3 radiate heights 66 ~ is higher 
than the heights rib 60 of radial shape, and it is formed. Distance Ru of the periphery Sd 
and the level difference Ga is made to form the position of the level difference Ga of the 3rd 
round form heights 48 which are annulus ring shape in the position of 7:3 (Ri:Ru=7:3) to the 
distance Ri of core Po and the level difference Ga like a 1st embodiment. Thereby, the 
same effect as an embodiment besides the above is acquired. 

[0031]ln the above-mentioned example, as shown in the side sectional view of drawing 10 , 
and the top view of drawing 11 , the annulus ring-shaped level difference Ga may be formed 
so that the 2nd round form heights 44 of the side which lays the silicon wafer 22 may 
become the highest. Thereby, distance Ru of the periphery Sd and the level difference Ga 
is made to form the annulus ring-shaped level difference Ga in the position of 7:3 
(Ri:Ru=7:3) to the distance Ri of core Po and the level difference Ga like a 1st embodiment. 
By this, like said 1st embodiment and a 2nd embodiment, at the time of installation of the 
silicon wafer 22, while increasing the stability of maintenance, it holds in a position with little 
relative displacement, Under the high temperature state, relative displacement of the silicon 
wafer 22 and the 4th vertical mold electrode holder 40C was lessened, and generating of 
the slip generated in the silicon wafer 22 is prevented. 

[0032]ln the above-mentioned example, although explained using the combination of a 1st 
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embodiment and a 2nd embodiment, a 1st embodiment, a 3rd embodiment, or a 2nd 
embodiment and a 3rd embodiment may be combined. 

[0033] Drawing 15 is a side sectional view showing the wafer holder 40D for the 4th vertical 
mold CVD concerning a 5th embodiment of this invention. In drawing 15 , the wafer holder 
40D (henceforth the 4th vertical mold electrode holder 40D) for the 5th vertical mold CVD is 
a side view in which showing an example manufactured only by the film made from CVD- 
SiC, and showing the example of a 1st embodiment. 

[0034]The 4th vertical mold electrode holder 40D first manufactures the electrode-holder 
shape graphite substrate 90 (henceforth the graphite substrate 90) of the prescribed 
dimension which consists of high purity graphite. Next, as shown in drawing 16 , after 
carrying in to the low pressure CVD system which does not illustrate the graphite substrate 
90 and decompressing the inside of a CVD system (inside of a furnace) to 100 or less Torr, 
the inside of a furnace is heated and held at 1000-1600 **. And SiCI 4 and CH 4 which are 

material gas are respectively supplied 5 to 20% by volume % in a furnace with hydrogen 
gas (H 2 ) which is carrier gas, a vacuum CVD method — the surface of the graphite 

substrate 90 — the silicon carbide film 92 — predetermined thickness Th — for example, it 
vapor-deposits about 0.5-1.5 mm, and membranes are formed. 

[0035]lf the tunic of the silicon carbide film 92 is carried out, the graphite substrate 90 will 
be taken out from a furnace. Next, oxygen is supplied, the graphite substrate 90 in the state 
where the tunic was carried out with the silicon carbide film 92 is put into a 900-1400 ** 
furnace, oxidation combustion of the graphite substrate 90 is carried out by the oxidation 
hole 94, it is removed, and as shown in drawing 15 , the 4th vertical mold electrode holder 
40D of only the film made from CVD-SiC is obtained. 

[0036]Detailed explanation is omitted although a 1st aforementioned embodiment explained 
the appearance shape of only the film made from CVD-SiC, and other 2nd embodiment 
thru/or 4th embodiment can also be performed similarly. 
[0037] 

[Effect of the lnvention]As explained above, according to this invention, a wafer holder, 
Since the rib which changes few at the upper surface of a wafer holder is provided and the 
wafer is laid in the upper surface of this rib, also under a high temperature state, the relative 
displacement of a wafer and a wafer holder decreases, generating of a slip is lost, 
generating of the crystal defect of a wafer is prevented, and the defective fraction of a wafer 
is reduced. It becomes possible to acquire a better support state by adjusting the contact 
position of a silicon wafer and a rib, width, area, etc., and generating of the slip generated 
to a wafer can be prevented. It becomes possible to acquire better heating and a cooling 
state by adjusting the construction material of a wafer holder, calorific capacity and the 
contact position of a rib, width, area, etc., and the defective fraction by the slip generated to 
a wafer is reduced. 

[0038] Distance of the position of the core and rib of a wafer which is a position with few 
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slides between the ribs which the position of the rib holding a wafer contacts and holds to a 
wafer : The slide between a wafer and a rib decreases by providing in the position of the 
ratio 7:3 of a periphery and the distance of the position of a rib, Cracks, such as a slip, can 
be prevented more to a wafer and the defective fraction by slip is reduced further. 
[0039]A wafer holder is manufacturing only by the film made from CVD-SiC, since the 
electrode holder of high rigidity and high heat resistance is obtained, since it is made on a 
light weight and thin meat, can reduce the whole weight, and can do many processing 
number of sheets of a silicon wafer. Since modification by the whole calorific capacity can 
be lessened for a material excellent in heat conduction while modification decreases, since 
it is formed of high rigidity, a defective fraction decreases and productivity improves, 
especially — the caliber of 12 inches, or a well — in diffusion or SIMOX annealing, the big 
effect to reduction of a defective fraction is acquired. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 11] 




[Drawing 16] 
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